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A SYSTEM FOR PROVIDING ASSISTANCE IB BE S EM ERftT I WG 

mmx&mim nmm integrated tb & mmcm exhaust mm 

The: present xnyehtipn- relates to. a system for 
providing assistance in regenerating depollution means 
S; assQGiated with oxidation catalyst -foakg means that are 
integrated, in an exhapst line of a motor vehicle dies-el 
engine- 
More particularly, the. invention .relates to such 
.engines associated with common manifold means for feeding 

10 the cylinders of the engine with fuel., said means being 
adapted to implement, at constant torque, a strategy of 
regeneration by injecting fuel into the cylinders of the 
engine in. at least one post-injection. 

In -the prior art, it; is known to regenerate 

15 depollution means fay using one or more post -injections of 
fuel into the; cylinders- of the engine, i.e.. one or more 
operations of injecting f Pel during the expansion stage 
in a: cylinder.,. 

^Newrtheiessy while regenerating depoilution .means 

20 that include a particle filter, for example, the 

temperature of the exhaust gas- is wry low during .stages 
in which the' engine is idling, and during stages in which 
the vehicle accelerator: pedal is toeing raised r L, e,„ 
dnring stages' in which no fuel is injected in normal 

25 operation, and these stages are problematic since they 
cause a temperature drop both in the exhaust line and 
also in the variouB means Integrated therein* 

The use; of one or more post-injections during these 
stages in the operation of the engine then series to 

30 limit the temperature drop in the exhaust line by relying 
on catalytic conversion of the hydrocarbons (KCs) 
produced by the combustion of said post -injected fuel in 
the engine , 

The drawback of those strategies is that they rely 
35 on t.he : exothermic reaction produced by the oxidation 
catalyst- forming means:, which means are formed by an 
oxidation catalyst or a 3$©x trap having a G0/HC oxidation 
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function, for example,: said catalyst- forming means then, 
being: considered as being activated. 

During stages in which the engine is returning to 
idling, there is no main: injection fuel nor any pilot 
5 injection, such that any post -injected fuel does not bum 
in the cylinder. $he fuel, Is then merely vaporized in 
the form of HCs that are subsequently converted toy the 
catalyst- forming Means* The temper a tare at the inlet to 
the oxidation catalyst -forming means Is then very low, 

10 and in spite of the catalytic reaction produced by the 

cojnteustiori of the HCs coming from the post-injected fuel 
being exothermic, the front, face of the catalyst-forming' 
means coois down progressively and its conversion 
activity dies down progressively. During a prolonged 

15 stage in which the engine, is returning to idling,, it can 
then happen that, the catalyst-forming means are not 
shffi clehtiy active to convert all of the HCs,. f hereby 
leading' to peaks: of HC downstream from the catalyst- 
forming means, or even to blue smoke and/ or exhaust 

20 odors. 

The ohject of the invention is thus to solve thos& 
problems. 

To this; end,; the invent i oh provides a system for 
assisting the regeneration, of depollut ion -means 

25 associated with oxidation cataiyst-f orming means 

integrated in an exhaust; line of a motor vehicle diesel 
engine, and in which the engine is associated with coinmon 
manifold: means- for feeding fuel to its cylinders,, the 
system being adapted to implement/ at constant torque* a 

30 strategy of regeneration; hy injecting fuel into the 

cylinders of. the engine: in at least one post -in jeetion, 
.the. system, toeing characterized in that it includes 
detection means for detecting a stage in which, the 
vehicle engine is idling and/or in. which the aecelerator 

35 pedal is being raised, and analysis means for analyzing 

the activity state of the catalys t-f oxraing means in order 
to: control the common fuel-feed manifold means in order 
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t-o regulate the quantity of fuel Injected during the or 
each post- injection as a. : function of the activity state 
of the catalyst-formiftcf means;; 

in that the .analysis- means for analysing the 
5 activity state of the catalyst-f arming means: are 

connected to temperature se ; nsors : upstream and .downstream, 
from the cataiyst^i otxiiing 'means in order to determine an 
operating point, thereof and including determination means 
responsire to said, operating point for deterrd-riing the 

10 activity state of the; catalyst -forming means; ; ;and 

in that the determination means for determining the 
activity^ state of the catalyst- forming means are adapted, 
to compare the ope rating point of said means with two 
predetermined: activity' state transition, curves defining 

15 ranges for an inactive state , an: active state* and an 
activity-confirmed state of the catalyst-forming moans, 
and for confirming a state after a first predetermined 
period of time for confirming that: the catalyst- forming 
means, are: in said, .state , 

20 According to other characteristics t 

* various hysteresis differences .are used depending 
on the' direction;; of transitions from one state of the 
catalyst- forming means : to another, in order to confirm 
the state; 

25 • the determination means are adapted' to maintain 

information: that, the catalyst- forming means are in an 
inactive state during a: second predetermined time period 
after the operating point of said means has crossed the 
corresponding inactive- to-active transition curve; 

30 * the time periods and the hysteresis differences 

are c a 1 i to r a tato 1 e ; 

- when the catalyst ^forming means are in an 
activity-confirmed state, the common manifold means are 
adapted: to inject a nominal quantif y of fxml during the 

35 or each post-injection^ when the catalyst-forming means 
are in an active state^ the common manifold means are 
adapted to reduce the quantity of fuel injected during 1 



4 



the or each post-in lection by a. multiplier fact or , as a 
function :of. the differ enee between the operating point of 
said cataiysti-forming means and the corresponding 
transition eur?e between an. active state and an inactive 
5 state, and when the catalyst-forming mm® aote in an 

inactive state, the common manifold means are adapted to 
limit the quantity of fuel injected during the or each 
post- injection to a predetermined minimum, value; 

* the .miniiauia value Is equal to 0 ? 

10 • the common manifold feed means are adapted to 

trigger a plurality of fuel post-in j actions f and the 
quantity of fuel injected . during each post -injection 
while: the catalyat-f ormi.ng means are in an active .state 
is regulated- independently from' the quantity of the other 

15 po#t~In jeet.Ion ; 

- the engine is associated with a turbocharger ; 

* the depositation means comprise a, particle filter; 

* the de pollution means comprise a- MOx trap,; 

* the fuel includes an additive for being deposited 
20 together with the particles with which it is mixed- on the 

depoilution means in order to facilitate regeneration 
thereof;; and 

- the fuel includes a WQk trap forming additive. 
The invention can be better understood on reading 

2:5 the following description given purely by way of example 
and made with reference to the accompanying drawings,- in 
which: 

* Figure 1 is a block- diagram, showing the general 
structure of a system for assisting regeneration in 

30 accordance with the invention; 

* Figure 2 is a: graph showing curves used in a 
system of the invention for determining the activity 
state of the oxidation catalyst-forming: means integrated 
in a system of the invention; 

3,5 * Figure 3 shows an enibpdiment of regulation means 

involved in providing a system: of the invention; and 

* Figure: 4 illustrates the. operation of said means,. 
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Figure 1 shows, a system for assisting the; 
regeneration, of: depoliution means integrated in an 
exhaust line of a motor vehicle. 

In this; figure^ the: engine is given overall 
5 reference 1* the engine being a motor vehicle dies el 
engine and feeing associated with an exhaust line given 
dveraii reference 2 f said exhaust line having integrated, 
therein oxidation c&'talYst-~x ormihg means given overall 
reference- ■ 3 >. • and' de-pollution means; given overail 
10 reference 4, e*g* comprising a particle filter. 

By way of example, the oxidation catalyst- forming 
means are located -upstream from the' depoliution me an s * 

Tfie engine is also associated with common- manifold 
means- for feeding fnel to its cylinders, these means 
15 being given overall reference 5 -and toeing .adapted to 

implement > at: constant torqae> a strategy of regeneration 
by injecting fuel into the cylinders of the engine, in at 
least one post~inj set ion * 

The operation of these means is controlled by a data: 
20 processor unit given overail reference 6* 

The data: processor unit 6 is connected- to- means for 
detecting a stage in which, the engine is idling or a 
stage in which the vehicle accelerator pedal is being 
raised*: Thus, for example, the: data processor unit is 
25 connected to a sensor 7 for detect i'hg that the 

accelerator pedal 8 is being raised, and defector means 9 
are also associated with, the processor unit for the 
purpoae of detecting that the vehicle engine is idling. 
These -means may have any suitable structure* 
30 The data processor unit 6 is also connected to 

respective temperature sensors- 10 and 11 placed upstream 
and downstream front the catalyst- forming means 3* 

The data: processor unit :6 : is adapted to control the 
common manifold- means 5 for feeding fuel in such a manner 
35 ash to regulate the quantity of fuel that is injected 

during the or each post-in jectioh:/ as a function of the 
activity state of the catalyst-forming means 3. 



The unit, then includes analysis means for analyzing 
the activity state of the catalyst-forming means and 
including" the two temperature sensors 10 and 11 upstream 
and downstream therefrom enabling the unit 6 to determine 
the operating- point of aaici cataiyst^forming means and on 
the basis of said operating- pointy to det ermine the 
activity state of the catalyst ~f orming means* 

This determination is then perfo-rmed by the data 
processor unit: 6 Making use of curves of the kind shown 
in Figure 2. 

For this purpose, these datetMination means are 
adapted to compare the operating point as ■previously 
determined from the temperatures measured upstream and 
downstream from the cat a 1 y 3t - 1 orirting means; with two 
predetermined: activity state transition curves CI and G2 
that' define three aotivity state' ranges: of the catalyst- 
forming means.: inactive 1; active 2; and activity- 
confirmed 3; and for validating : a state: at the end of a 
first predetermined time- period for Confirming that the 
catalyst^f orming means' are in said state* 

The curve- CI is then a: curve plotting the transition 
between a. catalyst- inactive state, and a catalyst-active 
state. The' curve 02= is. then a curve plotting the 
transition between; a catalyst^active state and a state in 
which catalyst activity is confirmed*. 

When confirming^ the state, various hysteresis 
differences can. toe used depending on the directions of 
the:- transitions from, one: state: to another of the 
cat a'I.y s fc— f o rmi n g Mean s * 

In addition,, the: determination .means formed fey the 
unit 6 are adapted to maintain information representative: 
of the catalyst- forming means being in the inactive state 
during a second predetermined period of time after the 
operating point thereof has crossed the corresponding 
transition curve CI between inactive and active.. 

It Should, he observed that these periods of time and 
these hysteresis: differences can themselves be 
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califoratafole, and they make it passible to ensure that 
the information relating to the state of the catalyst- 
farming means is reliable* 

This is sho:w.n in Figure 3 where there can foe se-e.n 
S the data processor unit 6 receiving inputs del.iy^ring 

temperature, information upstream and downstream from, the 
cataIyBt:-formi.ng: means ana making use of the above- 
described transition curves CI and C2 - The unit 6 is 
then adapted: to output signals: for icontr oiling the: common 

10 manifoM feed: means; 5 in order to regulate, the quantity 
of fuel, that is injected, as a function of the activity 
state of the ca t a 1 y s t - f o rmi :n g mean s by acting through 
regulator means 6a, as described in greater .detail below . 
Thus., and as shown in. Figure' 4 for example, after 

15 detecting a stage in which, the vehicle engine is idling 
or the accelerator pedal is being raised:, given general 
reference 12 > the data proeessor unit 6 is adapted to 
determine: the activity state of the catalyst -forming 
means in a : step 13, in the manner described aboTC. 

20 Depending oh the i.nfotmation. it acquires, the data 

processor unit, then determines that the catalyst-f orming 
means. 'are in an inactive -st ate 14, an active state: 1.5 , or 
an activity- con firmed state 16, 

When the catalyst- forming means are in an activity- 

25 confirmed state, the common manifold means 5 are adapted 
to .inject, a nominal quantity of fuel during the or each 
post-injection in & step 17, In contrast, when the 
catalyst-forming means are in an active: state , the common 
manifold means are adapted to reduce the quantity of fuel 

30 that is injected during the or each post-injection in :a 
step 18 by a ^multiplier factor (lying in the range 0 to 
1} that is. a. function of the difference between the 
operat ing point of said: catalyst -forming means and the 
corresponding; transition curve Gl between, the active. 

35 state and the: inactive at ate. Finally* when the: 

catalyst -forming means -are in an inactive state, the. 
common manifold means 5 are: adapted in a step 19 to limit. 
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the quantity of fuel that is injected duriiig -tfee or each 
po.3.t'~inj..ection to a predeterminect minimum value, which 
predetermined minimum value may toe equal to 0, for 
example > 

5 When, the coipori Hiariif old feed means are adapted to 

trigger a plurality of successive fuel post^injj;ectio ; ns in 
conventional manner, the -quantity of fuel inject eel during 
each post-- injection while the catalyst -forming means: are 
in an active state is regulated independently of the 

10 quantity af the: -other post-injection. 

Naturally* other, dispositions may be provided;:. 
'TlVvis> for example, the engine may be associated, with 
a, turfoochargexi The: debellation means may comprise a 
particle filter, a NOx: trap., etc, 

15 Finally, in conventional manner,, the fuel may .Itself 

also ■include an, additive for depositing together with the 
particles with which it is mixed on the depollution: means 
in order to facilitate regeneration thereof by lowering 
the combust ibn temperature of the soot trapped therein, 

20 In. conventional manner, the additive is present in 

the particles after the: additive:- containing fuel has 
burnt: in the. engine ,. 

It is also possible to envisage an additive 
constituting a HOx trap. 

25 It will thus be understood that the purpose of the 

system is to determine whether the temperature levels of 
the catalyst-forming means are: suitable for converting 
the unburnt hydrocarbons coming from the combustion 
chamber*: The- activity state of the catalyst ^forming 

30 means serves to trigger transitions between, different 

levels of regeneration, assistance f i » e ♦ between different 
levels of fuel post-injection. When the catalyst-forming; 
means are not active, the or each post-in j act ion of fuel 
is determined: in such a manner that the: quantity of 

35 unburnt hydrocarbons^ ..produced is very limited or zero.. 
The: temperature levels are nevertheless higher than in 
normal operation while regeneration. Is; not, taking place, 



thus allowing- the catalyst-forming means to .become 
active , 

When the oxidation catalyst- forming means are 
active-,, the or each pG3t,^i;rij ; .ec:tio ; n; of f uel can produce 
HCs which are converted in the catalyst^ forming means 
generating an exothermic reaction serving, to ;ra.tse the 
temperature lav-els at the Inlets to the depoliutlon means 
located downstream froin said catalyst ~f orming means:* 

Thu% this function mafce;s it possible: to spend the 
shortest possible length of time in a sfat : a where the 
catalyst is not active> in order to ensure that the 
regeneration, assistance is ;ak effective as. possible . 

Three states of' the catalyst -forming means can- be 
defined: 

- an inactive, catalyst' state in which the 
temperature ie^el of the catalyst-forming means is 
insufficient for converting: the unburnt hydrocarbons 
coming from combination of the post -in jected fuel in the 
cylinder; 

'* ah active catalyst state in. which said means 
convert the unburnt hydrocarbons coming from the: 
combustion chamber;' and 

v an activity-confirmed catalyst state in which the; 
catalyst- forming means are; active and present no risk of 
suddenly becoming inactive, in particular during stages 
in which the engine; is idling or the a c eel era. tor; pedal is 
being raised {when the only injection of fuel is post- 
injection, there being no pilot injection nor any main 
injection) « : .This.; makes it possible to avoid the risk of 
emitting, puffs of smoke from the exhaust* 

The activity state of the catalyst is then 
determined from the temperatures measured in the exhaust 
line upstream and downstr^aM from the cataiyst-.form.ing; 
means. The transitions between states, are obtained after 
a. state-confirmation time/ i*e : ;, : for a predetermined, 
temperature upstream from the cmtalyst> the temperature 
downstream, therefrom, is found to be greater than the 
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value determined toy the cor reapond Lug transition axxrw®.. 
for some ca libra table minimum period of time . The time 
taken to Ifeave a state is measured using another 
calitoratatoie period of time. Such caiitoratable 
hysteresis is used to distinguish rising fronts 

and falling fronts when changing state. Periods of 
forcing to a determined lev-el sewe to force the system 
prior to allowing the passage to the other level via the 
t ra: n sifeian cu r ve *. 

The objective of the system is to limit post- 
injection flow rate in the event of the engine idling 
and/or the accelerator pedal is being raised, whenever 
the; catalyat- forming means are coming close to the 
inacti.v ity 1 imit « 

By means of such a system, it is then possible to 
minimize peaks: of HGs and: the emission of smoke and odors 
while the engine is idling and/or the accelerator pedal 
is toeing raised. 

This also serves to limit thermal aging of the 
catalyst—f orming means by limiting exotheorvi/c temperature' 
rise of the catalyst * 

Hat ur ally:, other' embodiments coy-Id fc>e envisaged. 

Thus, for example, the' depollutidn means and the 
oxidation catalyst~f orming means can be integrated in a 
single element, and in particular on a common substrate. 

By way of example, a particle filter could foe 
envisaged that also includes the oxidation function. 

Likewise/ a single NC>x trap including such an 
oxidation function coiiid. also toe envisaged,, whether or 
not the trap- includes. :an additive. The oxidation 
function and/or the -NOx trap could be filled, for 
example, by means of an additive mixed with the fuel. 



